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1.0 INTRODUCTION

The U.S. Army Institute for Research in Management Information,
Communications, and Computer Science (AIRMICS) located in Atlanta, GA
awarded Contract No. DAKF11-91-C-0033 to Delta Information Systems (Delta) to
Jetermine those applications in the Army environment which would benefit from
the Integrated Services Data Network (ISDN). This project is 8 Phase | SBIR
program responding to Topic Number A91-019. This document is a final report
summarizing all the work performed on this project.

Work on the project was divided into the six tasks listed below. The report
is structured to summarize the work accomplished on each task.

L Task 1 - Status of Commercial ISDN
This task reviewed the technical capability of the ISDN, general
applications of ISDN, and the status of its introduction into the commercial
telecommunications environment.

= Task 2 - ISDN Activity in the U.S. Government
This section reviews the ISDN activity in the U.S. Government as
outlined below.

. ISDN in the Army Information Mission Area (An Overview of the Role
of ISDN)
L Army Plans and Programs
. Plans and Programs of Other Organizations
. Task 3 - Review of ISDN Terminal Equipment

This section reviews the range of terminal equipment which is
available for operation over the ISDN. Types of equipment which are
analyzed are listed below.

° Telephone systems
L] Personal Computer/Workstations
+ Services
+ Software and hardware products
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L Facsimile
. Audiographics terminals
° Videophone

Task 4 - Application Analysis

This task is divided into two parts. In the first part, a8 tradeoff
analysis is performed comparing the advantages/disadvantages of LANS and
ISDN technology. In the second part, high payoff ISDN applications are
identified. It is concluded that multimedia, multipoint desktop
teleconferencing systems are the primary high payoff application.

Task 5 - Phase | Demonstrations
ISDN demonstrations, provided to AIRMICS personnel on this task, are
described along with the test bed used for the demonstrations.

Task 6 - Phase Il Program Plan

In this section, the plan for a Phase Il SBIR project is described. The
proposed program calls for the development, installation, and demonstration
of a multimedia, multipoint, desktop teleconferencing system in the Army
environment.




STATUS OF COMMERCIAL ISDN
EXECUTIVE SUMMARY

ISDN is an emerging world-wide standard endorsed by the international
Telephone and Telegraph consultative Committee (CCITT), the American National
Standards Institute (ANSI), and virtually every other national telecommunications
authority. An objective of ISDN is to provide the user with access to a variety of
network services through a limited number of user-network interfaces. In most
cases, this means access to voice, data and image via a single network
connection. Inter-operability of switches and terminal equipment, another ISDN
objective, will be assured by conformance to standards. Standardization will lead
to significant reductions in equipment cost. ISDN will also contribute to reduced
operating costs through its capability of continuously monitoring loop performance
over an embedded maintenance channel.

In the information era of the 1990s, local telephone companies will provide a
wide range of voice, data and image services. The demand for facsimile and
emerging services such as electronic mail are prime examples of the need for
faster, more efficient communications services that will shape the telephone
network of the 1990s. The major obstacle to providing these services by the
present analog system is the local loop itself - it cannot accommodate improved
service, such as Group IV facsimile, or adequately handle image and video
transmission. The data service provided by the current public telephone network is
limited to 9.6 kbps by its analog architecture -- far too low for today’s rapidly
expanding information requirements. The Integrated Services Digital Network
(ISDN) will transform the present telephone network into an end-to-end switched
digital network providing 64 kbps, 128 kbps or higher bit rates instead of the
current 9.6 kbps digital service.

The Regional Bell Holding/Operating Companies (RBOCs) project that by the
end of 1994, they will have almost 65 million ISDN-capable access lines (57%)
and 1832 ISDN-capable switches (19%). Independent Local Exchange carriers
(LEC) are also deploying ISDN. LEC data is not available.

RBOCs are in the process of putting ISDN basic rate interface tariffs into
place. For example, PACTEL recently issued basic rate ISDN tariffs of $17.50 per
month for B+ D and $29.50 per month for 2B+ D. The federal Government
strongly endorsed ISDN by awarding a 10-year, multibillion-dollar contract for FTS-




2000 to AT&T and Sprint. Both proposals were based on ISDN architecture.
Since August 1990, compliance with the Government Open Systems
Interconnection Profile (GOSIP), the Federal Government’s adaptation of the OSI
model has been mandatory for all government procurement. Many Federal
Government requests for proposals included requirements for ISDN Private Branch
Exchange or Centrex services.

Broadband ISDN implementation depends on the development of
Asynchronous Transfer Mode (ATM) switch capable of terabit throughput.
However, while two or three manufacturers have demonstrated ATM switching on
a laboratory scale, it is unlikely that a production grade switch will be commercially
available in the near future.




2.0 TASK 1 - STATUS OF COMMERCIAL ISDN
2.1 Introduction

The Integrated Services Digital Network (ISDN) will transform today’s public
switched telephone network into an end-to-end digital network with out-of-band
signalling and the capability of supporting voice, data and image/video
simultaneously. In addition to plain old telephone service (POTS), many services
available with the current phone system will be provided more efficiently and cost
effectively, and new services such as Calling Line Identification (CLID) and call-by-
call routing can be offered.

2.1.1 Evolution of ISDN

In 1962, the telecommunications community saw the advent of digital
telecommunications with the T1 carrier. In 1976, the IEEE Communications
Society (IEEE COMSEC) initiated a biennial ISDN Symposium. To date, there have
been seven such symposia discussing issues from analog-to-digital conversion and
switching to world-wide application of ISDN. Most of the early symposia focused
on Narrowband ISDN, but more recently Broadband ISDN (B-ISDN) has been the
subject of interest.

Today’s ISDN focus is on the development of services with acceptable
tariffs. Although many standards exist, new standards are under formulation in
order to promote new application ideas and a larger variety of customer premise
equipment (CPE). ISDN also has the advantage of being impiementable on existing
copper pairs. '

B-ISDN is still in the infancy stage. Standards need to be developed as well
as an extensive deployment of fiber to the premise before B-ISDN will have the
same applications impact as narrowband ISDN. The other obstacle in the path of
B-ISDN is the need for Asynchronous Transfer Mode (ATM) which must be a
resident function in the digital switches.

ISDN is an emerging world-wide standard, endorsed by the International
Telephone and Telegraph Consultative Committee (CCITT), the American National
Standards Institute (ANSI), and virtually every other national telecommunications
authority. An objective of ISDN is to provide the user with access to a8 variety of
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network services through a limited number of user-network interfaces. 'n most
cases, this means access to voice, data and image via a single network
connection. Inter-operability of switches and terminal equipment, another ISDN
objective, will be assured by conformance to standards. Standardization will lead
to significant reductions in equipment costs. ISDN also will contribute to reduced
operating costs through its capability to continuously monitor loop performance
over and imbedded maintenance channel.

2.1.2 Benefits of ISDN

Digital telecommunications vié the public telephone systems is opening a
new world of information exchange. ISDN will provide the standard interface and
medium for taking full advantage of digital communications. The modem will
become obsolete.

Some of the benefits to be reaped by ISDN are:

a. Decreased costs from dynamic bandwidth allocation which will
replace trunk lines and T1;

b. Faster data rates over the ISDN D-channel (i.e., packet switching);
C. Improved access to corporate information from remote access;

d. LAN-to-LAN applications operating at higher speeds without the
requirement for dedicated lines;

e. Call-by-call service selection which will enable lower long distance
charges;
f. Call center ISDN applications that improve customer service through

increased queuing efficiency and inventory control and superior
network management due to call source/destination information.

Narrowband ISDN uses existing network facilities, typified by the twisted




pair local loop and 64 kbps digital switch. Basic rate service (2B + D) can be
provided to a customer by replacing an analog telephone with an ISDN telephone
and a network termination. The B channels (64 kbps) provide circuit-switched
voice and data; the D channel (16 kbps) provides out-of-band signalling plus packet
data. Primary rate ISDN consists of 23 B channels and one 64 kbps D channel for
signalling. The PRI may also be allocated as high speed (H) channels at 384, 1472
or 1536 kbps.

Ubiquitous ISDN depends on the implementation of Common Channel
Iinteroffice Signalling System Number 7 (SS7). SS7 is a packet switched signalling
network operating in paralle!l with the traffic bearing network. The current, in-
band, inter-switch signalling system (SS6) cannot preserve ISDN signalling
between switches. Out-of-band signalling is necessary to connect ISDN switches
and is essential to any service provided from a network database such as CLID and
call-by-call routing. Custom Local Area Signalling Services (CLASS) for example,
require SS7.

Further into the future, broadband ISDN (B-ISDN) is expected to provide
high-quality, full-motion video, High Definition Television (HDTV) and similar
services. B-ISDN is based on fiber optic technology and fast packet switching
using Asynchronous Transfer Mode (ATM]), a technique for interleaving and routing
calls that vary greatly in bandwidth and duration. Narrowband ISDN (N-ISDN)
cannot satisfy the bandwidth requirements of high resolution video transmission
and other emerging services.

2.1.3 Opportunities

Benefits are there to be claimed. ISDN represents an evolutionary change to
our communications system which offers opportunities to make revolutionary
changes in the way we do business.

ISDN basic rate can provide a number of new services with promising
revenue potential using the existing telephone plant. Examples include Group IV
facsimile (fast facsimile service with laser printer quality), videotext (high-quality
graphics), PC screen sharing, telemetry,image transfer, telewriting (electronic
sketch pad) and limited-motion video teleconferencing.

Exploitation of ISDN will be dependent on the development of customer
premise equipment (CPE) for the many applications that have been theorized.
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An existing application which is compatible with ISDN is facsimile services.
Group IV facsimile will be made feasible by ISDN. The emergence and explosive
growth of facsimile services in just a few years illustrates the potential of services
which fill a timely need. Facsimile revenues have grown from $2.6 billion in 1987
to $4.8 billion in 1989 and are projected to reach $9.3 billion in 1991. While
today's facsimile is a significant and growing source of revenue for the telephone
industry, it is based on rudimentary imaging and transmission technology. ISDN
facsimile offers resolution approaching letter quality with shades of gray, rather
than just black and white, at several times the transmission rate of analog
facsimile. These improvements could lead to another growth spurt in facsimile
revenues. High resolution color image transmission, the next stage in the natural
progression from black and white facsimile will be almost impossible without ISDN.

For geographically dispersed, smaller business offices, ISDN could be a
viable alternative to private networks, especially when switches are connected
through SS$7. ISDN, in combination with enhanced Centrex Services, could allow
local exchange carriers to compete effectively with PBX services. The high-speed
access made possible by ISDN technology will encourage personal-computer-based
communications between offices and homes (telecommuting).

2.2 ISDN Capabilities/Applications
2.2.1 Digital vs. Analog

Advances in recent years resulting in widespread implementation of stored-
program, digital switching and digital trunking systems laid the foundation for
digital access by the average telephone user.

The second necessary step in the process is the implementation of out-of-
band common-channel signalling. This step is now rapidly transpiring with the
deployment of SS7.

The third and final step in this path is the full implementation of ISDN. With
the implementation of ISDN, every business and every home will become capable
of rapid, efficient and practical access to a new world of information transfer and
access.

Computers now have a "natural” interface to the public communications
networks.




2.2.2 Basic Rate ISDN (BRI)

BRI provides a composite bandwidth of 144 kbps (2 x 64 kbps B channels
+ 1 x 16 kbps D channel) and full duplex transmission with time division
multiplexing (TDM) into a single stream containing both user and signalling
information.

Two interfaces are available with BRI, the S/T interface and the U interface.
The 4-wire S/T interface, CCITT 1.430 and ANSI T1.605/1989 standards, is wired
inside the premise and is manifested as a standard wall plug to link telephones,
facsimiles and computers with the ISDN network. Each S/T interface can
accommodate a maximum of eight devices.

The 2-wire U interface connects local telephone lines to the customer
premise (network termination) telephone lines with the central office (line
termination) or 2-wire ISDN telephone, bypassing the S interface.

Basic rate ISDN uses existing network facilities, typified by the twisted pair
local loop and 64-kbps digital switch. Basic rate service (2B +D) can be provided
to the customer by replacing an analog telephone with an ISDN telephone and a
network termination. The B channels (64 kbps) provide circuit-switched voice and
data and packet-switched data; the D channel (16 kbps) provides out-of-band
signalling plus packet data. Basic rate ISDN allows applications such as Group IV
facsimile, PC screen sharing, image transfer and limited motion videophone.
(Primary rate (2B + D) provides up to 1.536 Mbps.)

ISDN basic rate can provide a number of new services with promising
revenue potential, using the existing telephone plant. Examples include Group IV
facsimile (fast facsimile service with laser printer quality), videotext (high-quality
graphics), image transfer, telewriting (an electronic sketchpad) and video
teleconferencing.

For geographically-dispersed, smaller business offices, ISDN could be an
available alternative to private networks, especially when switches are connected
through SS7. ISDN in combination with enhanced centrex services could allow
local exchange carriers to compete effectively with PBX services and LANSs.

An innovative new application capability is that of telemetry. The D channel
packet switch capability can be used to transmit low-data-rate information while
the phone is "on hook".




2.2.3 Primary Rate ISDN (PRI)

Primary rate ISDN (PR!) consists of 23 64-kbps B channels (30B channels in
Europe) and one 64-kbps D channel for signalling. The PRI may also be allocated
as high-speed (H) channels at 384, 1472 or 1536 kbps. The H channels are
currently viewed as wideband circuits and could possibly be used to meet most
demands of data communications users.

Primary rate channels can be used to multiplex lower data rate channels,
provide high-data-rate wide area network connectivity and implement private
branch exchange (PBX) connectivity.

PRI can also be used for LAN-to-LAN connectivity.

2.2.4 Broadband ISDN

Further into the future, broadband ISDN (B-ISDN) is expected to provide
high-quality, full-motion video, HDTV and similar services. B-ISDN is based on
fiber optic technology and fast packet switching using asynchronous transfer mode
(ATM), a technique for interleaving and routing calls that vary greatly in bandwidth
and duration. Narrowband ISDN (N-ISDN) cannot satisfy the bandwidth
requirements of high resolution video transmission and other emerging services.

CCITT Study Group XVIII prepared a list of potential B-ISDN services which
are divided into two major categories:

a. Interactive Services: conversational services, massaging services and
retrieval services

b. Distribution Services: broadcast services and distribution services
2.2.5 Line Multiplication

One twisted pair, copper line can supply three, full-duplex communications
channels. Multiple, separately addressed terminals (telephone, PC, facsimile, etc.)

can be connected to each line. Up to eight terminal devices can be connected to
one U interface twisted pair.




2.2.6 Standardization

The digital telecommunications network which has been rapidly implemented
in the United States has had significant benefit to the efficiency of the public
telephone systems and to the public. However, the implementation of ISDN will
prove much more significant in that it will provide the standardized interface for the
many hundreds of applications that will service millions of customers directly.
ISDN as a standard for implementation for this new generation of applications will
have a major impact on the future of telecommunications worldwide. Benefits will
most likely come in the area of increased productivity as opposed to reduction of
communications costs. Increased productivity will result in cost reduction at the
system or function level. Utilization of the public telecommunications network will
increase substantially.

2.2.7 Local Area Networking

X.25-like packet switching is available on both the signalling (D) channel and
on the bearer (B) channels. PRI packet switching is also feasible. The standard
LAP-D protocols are used. It is possible to implement LAN-LAN connectivity via
switch-based packet routers or via gateways and circuit switched ISDN.

ISDN’s major competition is from LANs and PBX-based virtual private
networks. LANSs are intended for applications at a much higher speed than ISDN
can handle. Nevertheless, ISDN could provide LAN-to-LAN gateways throughout
the public switched network. An ISDN PBX with a basic rate interface, such as
the AT&T Definity 85, could become a major network bypass threat. Currently
primary rate applications marketed by AT&T are aimed at large-volume
telemarketing organizations.

2.2.8 Wide Area Networking

Private networks are used to link major corporate and government entities
which a high volume of communications is required. These networks have proven
cost effective for the users. ISDN (BRI and PRI) both offer capacity on demand
which will be able to provide "virtual” private networks on a much more cost
effective basis. Private networks will primarily be used for computer networking.
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Government applications will also include distributed simulation and interactive
training.

Other wide area network applications will include video, audio and
audiographic teleconferencing.

2.2.9 Private Branch Exchange

ISDN PBX technology seems to be in a developmental stage; hence,
customers are uncertain of the direction the technology will take or whether a
manufacturer will continue to support his product (currently, at least nine PBX
vendors are developing primary rate interfaces). This situation should persist for a
few years or until one manufacturer emerges as the technical and marketing leader.
Thus, the customer perceives ISDN Centrex as offering a wider selection of
compatible equipment, easier upgrades to new voice and data features and lower
maintenance costs than primary rate ISDN.

2.2.10 Special Switch Features

Exchange switches soon will have the capability of continuously monitoring
access lines for quality of service and initiating maintenance procedures, such as
loopback to the customer termination. Subscriber-initiated maintenance may be
provided as well. Equipment for monitoring higher level functions at the switch,
such as the exchange of link level frames, is available. Taken together, these
capabilities will improve Quality of Service significantly while producing a
substantial decrease in maintenance costs.

2.3 ISDN Status
Three elements are required to implement ISDN: infrastructure (public

ISDN), user application equipment (customer premise equipment) and defined user
needs.




2.3.1 Infrastructure

ANSI standards for ISDN basic and primary rate transmission services are
largely in place, and standards covering internetworking of ISDN and $S7, terminal
adapters for non-ISDN equipment and supplementary services are nearing
completion. At the same time, groups of the North American ISDN User’s Forum
are working to increase the effectiveness of these standards by resolving
ambiguities that could lead to incompatibility among implementations. Major
central office switch manufacturers (AT&T, Ericsson, Northern Telecom and
Siemans) are now working to resolve incompatibility problems and expect to offer
ANSI-Conformant N-ISDN switches by the end of 1991.

2.3.1.1 Local Exchange Carriers

Presently, the majority of ISDN switch instaliations consist of a single
switching node providing basic rate service within a local exchange area. A
nationwide ISDN network will be possible only after the deployment of SS7, now
under construction and partially deployed by the RBOCs and Inter-Exchange
Carriers (IECs). So far, the IECs are further ahead, with the three largest (AT&T,
MCI and US Sprint) already functional with SS7, and in the process of developing
ISDN primary rate applications. MCI filed a PRI tariff that became effective on
October 1, 1990. Service offerings include calling number identification and call-
by-call service selection.

The RBOCs expect to have SS7 installed by 1992. (See description of
National ISDN-1 below). Bellcore is coordinating nationwide SS7 interconnection
which was targeted for completion by the end of 1992. Also, AT&T has
announced plans for a "virtual SS7", scheduled to become available in 1991, that
will give independent telephone companies full access to AT&T’'s SS7 network.

2.3.1.1.1 Growth of ISDN Access Lines and Switches, 1990
Table 2-1 depicts the status of ISDN deployment by the Regional Bell
Operating Companies in the United States as of 1990. Generally, the independent

local exchange carriers have implemented a lesser number of ISDN lines and
switches. About 4% of all RBOC switches were ISDN capable. About 0.5% of
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line connections were ISDN capable.
2.3.1.1.2 Growth of ISDN Access Lines and Switches, 1991

Table 2-2 depicts the status for ISDN deployment by the Regional Bell
Operating Companies in the United States as of 1991. Note that some data is
derived by interpolation from data in earlier and later years. About 8.4% of all
RBOC switches were ISDN capable. About 21% of line connections were ISDN
capable. This data indicates the rapid deployment of ISDN has begun.

2.3.1.1.3 Growth of ISDN Access Lines and Switches, 1992

Table 2-3 depicts a forecast of ISDN deployment by the Regional Bell
Operating Companies in the United States as of 1992. Note that some data is
derived by interpolation from data in earlier and later years. About 13% of all
RBOC switches will be ISDN capable. About 39% of line connections will be ISDN
capable. The higher rate of increase in ISDN lines versus ISDN switches is due to
the RBOCs concentration of ISDN deployment in more populated regions. This
deployment strategy is based upon user demand.

2.3.1.1.4 Growth of ISDN Access Lines and Switches, 1993

Table 2-4 depicts a forecast of ISDN deployment by the Regional Bell
Operating Companies in the United States as of 1993. Note that some data is
derived by interpolation from data in earlier and later years. About 16% of all
RBOC switches will be ISDN capable. About 49% of line connections will be ISDN
capable.

2.3.1.1.5 Growth of ISDN Access Lines and Switches, 1994

Table 2-5 depicts the status of ISDN deployment by the Regional Bell
Operating Companies in the United States as of 1994. Note that some data is
derived by interpolation from data in earlier and later years. About 19% of all
RBOC switches will be ISDN capable. About 57% of line connections will be ISDN
capable.




2.3.1.1.6 Composite Growth of ISDN Access Lines, 1990 - 1994

Table 2-6 depicts the composite forecast of ISDN line deployment by the
Regional Bell Operating Companies in the United States encountered in 1990 and
projected through 1994. This table shows a rapid deployment in the first years
with a genera!l flattening out with steady deployment in the later years.

2.3.1.1.7 Composite Growth of ISDN Equipped Switches, 1990 - 1994

Table 2-7 depicts the forecast of ISDN Switch deployment by the Regional
Bell Operating Companies in the United States for the period 1990 - 1994. This
data indicates a steady deployment of switches over the entire period.

Table 2-1
RBOC Access Lines & Switches -- 1990

CENTRAL

OFFICES ACCESS LINES PERCENT
TOTAL ISDN EQPD TOTAL ISDN EQPD ISDN EQPD
| AMERITECH 1,156 69 16,247,000 43,700 0.27%
BELL 1,336 102 17,819,000 14,500 0.08%
ATLANTIC
j BELLSOUTH 1,654 35 17,574,000 335,000 1.91%
| NYNEX 1,320 34 15,515,000 22,500 0.15%

| PACTEL 826 3s 14,176,000 5,500 0.04%

| sweeLL 11,970,000 20,000 | 0.24%

US WEST 1,772 86 12,564,000 46,100 0.37%

TOTAL 105,865,000 496,300 0.47%




Table 2-2

RBOC Access Lines & Switches -- 1991

1991 GROWTH OF ISDN LINE & SWITCH POPULATIONS

CENTRAL OFFICES ACCESS LINES PERCENT
TOTAL ISDN EQPD TOTAL ISDN EQPD ISDN
EQPD
AMERITECH 1,156 90 15,100,000 2,200,000 14,57%
BELL 1,395 293 18,157,895 6,900,000 38.00%
ATLANTIC
BELLSOUTH 1,729 121 18,235,294 3,100,000 17.00%
NYNEX 1,316 29 15,578,558 1,900,000 12.20%
PACTEL 828 88 13,666,667 4,100,000 | 30.00%
SW BELL 1,341 51 12,806,818 1,127,000 8.80%
US WEST 1,770 130 13,043,478 3,000,000 23.00% I
TOTAL 9,532 802 106,588,710 22,327,000 20.95% H
Table 2-3

RBOC Access Lines & Switches -- 1992

1992 GROWTH OF ISDN LINE & SWITCH POPULATIONS

=

CENTRAL OFFICES ACCESS Tm

TOTAL ISDN EQPD TOTAL ISDN EQPD ISDN EQPD n
AMERITECH 1,155 LR 15,400,000 9,700,000 62.99%
BELL 1,389 500 18,734,177 14,800,000 79.00%

ATLANTIC

BELLSOUTH 1,593 223 18,666,667 5,600,000 30.00%
NYNEX 1,311 57 15,642,115 2,061,250 13.18%
PACTEL 829 100 14,242,424 4,700,000 33.00%
SW BELL 1,339 112 12,817,298 2,214,500 17.28%
US WEST 1,767 145 13,438,863 3,673,050 27.33%
TOTAL 9,383 1,248 108,941,544 42,748,800 39.24%
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Table 2-4

RBOC Access Lines & Switches -- 1993
|

CENTRA OFFICES ACCESS LINES PERCENT

L
TOTAL ISDN EQPD TOTAL ISDN EQPD ISDN EQPD

i AMERITECH 1,155 132 15,700,000 13,500,000 85.99% §

BELL 1,395 600 19,506,173 15,800,000 81.00%
§ ATLANTIC

| BELLSOUTH 1,676 285 19,512,195 8,000,000 41.00% |
| NYNEX 1,307 69 15,705,673 3,080,625 19.61% |
PACTEL 831 125 14,871,795 5,800,000 39.00% |
SW BELL 1,338 146 13,240,947 3,307,250 24.98% |
US WEST 1,765 174 13,876,294 5,486,525 39.54% |
TOTAL 9,465 1,530 112,413,077 | 54,974,400

— e

Table 2-5
RBOC Access Lines & Switches -- 1994

1994 GROWTH OF ISDN LINE & SWITCH POPULATIONS

CEN:RA OFFICES ACCESS LINES PERCENT
TOTAL ISDN EQPD TOTAL ISDN EQPD ISDN EQPD
| AMERITECH 1,154 153 16,100,000 14,000,000 86.96%
BELL 1,400 700 19,000,000 17,100,000 90.00%

| ATLANTIC
BELLSOUTH 1,609 354 20,192,308 10,500,000 52.00%

| NvNEX 1,302 80 15,769,231 4,100,000 26.00%
[ PacTEL 832 175 15,000,000 7,500,000 50.00%
| swBELL 1,336 13,664,596 4,400,000 32.20%
| us wesT 1,762 14,313,725 7,300,000 §1.00% |
| ToTaL 9,395 114,039,860 64,900,000 56.91%




Table 2-6
RBOC Access Lines -- 1990 - 1994

TOTALS BY YEAR -- ISDN ACCESS LINES

1991 1992 1993
AMERITECH 43,700 2,200,000 9,700,000 13,500,000 14,000,000
BELL 14,500 6,900,000 6,900,000 15,800,000 17,100,000
ATLANTIC
BELLSOUTH | 335,000 3,100,000 5,600,000 8,000,000 10,500,000
NYNEX 22,500 1,900,000 2,061,250 3,080,625 4,100,000
PACTEL 5,500 4,100,000 4,700,000 5,800,000 7,500,000
SW BELL 29,000 1,127,000 4,700,000 3,307,250 4,400,000
US WEST 46,100 3,000,000 3,673,050 5,486,525 7,300,000
TOTAL 496,300 22,327,000 37,334,300 54,974,400

Table 2-7
RBOC ISDN Capable Switches -- 1990 - 1994

TOTALS BY YEAR -- ISDN EQUIPPED SWITCHES

- ==l—==—=-=-—=—==—r====l==
1990 1991 1992 1993 1994 i

| AMERITECH 69 90 1 132 153 |

| BELL 102 293 500 600 700
ATLANTIC

| BELLSOUTH 35 121 223 285 354

NYNEX
| PACTEL
| sw BELL
| us wesT
TOTAL




2.3.1.1.8 Comparison of RBOC ISDN and Non-lspN Switches

Figure 2.1 depicts the status of ISDN switch deployment by the Regional
Bell Operating Companies in the United States for the period 1990 - 1994. When
considering the RBOC strategy of deployment to metropolitan areas first and rural
areas later, it can be seen from this graph that the majority of the access lines in
the United States will be ISDN capable by 1994.
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Figure 2.1. RBOC Total Access Lines vs. ISDN Access Lines

2.3.1.1.9 Comparison of Total Access Lines and ISDN Access Lines

Figure 2.2 depicts the status of ISDN line deployment by the Regional Bell
Operating Companies in the United States for the period 1990 - 1994. When
considering the RBOC strategy of deployment to metropolitan areas first and rural
areas later, it can be seen from this graph that the majority of the United States
will be ISDN capable by 1994.
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Figure 2.2. RBOC ISDN and non-ISDN Switches

2.3.1.2 Interexchange Carriers

So far, the IECs are further ahead, with the three largest, AT&T, MCI and
US Sprint, already functional with SS7 and in the process of developing ISDN
primary rate applications. MCI filed a PRI tariff that became effective on October
1, 1990. Service offerings include calling number identification and call-by-call
service selection.

2.3.1.3 B-ISDN

The main obstacle to implementation of B-ISDN is the deployment of the
fiber optic network to end user premises. Many large companies have fiber
networks in place, but the deployment of fiber to small business and homes render
8 sizeable economic and technical challenge. Some assertive RBOCs are planning
to upgrade their entire loop distribution network to fiber by the year 2010.

The standard mode of transmission for B-ISDN will most likely be fast packet
switching, also known as “frame relay” or "cell relay”. A cell is currently defined
as a 53-byte packet of which 48 bytes are information and 5 bytes are overhead.
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Since bandwidth can be varied on demand, different services can be
allocated specific cell quantities. This mechanism supports Asynchronous Transfer
Mode (ATM) or demand multiplexing utilizing labels.

B-ISDN will require ATM on a large scale capacity in digital switches in order
to satisfy the need for virtual circuit switching, as opposed to continuously
occupied circuits which currently exist.

2.3.1.4 Terminal Equipment

ANSI standards should be available now that the basic technology has been
standardized, the next step appears. to be the development of personal-computer-
based application platforms. These will consist of expansion boards with a
software-defined interface which will allow developers to tailor applications directly
to ISDN. Expansion boards are offered by a number of suppliers.

Strong interest in ISDN is now being shown in the terminal development
community. For example, an estimated 400 personnel attended the 1991 ISDN
user’s forum who identified themselves as applications developers. This was
reportedly an order of magnitude increase over attendance at the previous forum
meeting.

2.3.1.5 ISDN Transmission Media

CCITT Recommendation 1.121 specifies Asynchronous Transfer Mode (ATM)
as the major element of the B-ISDN architecture, and ANSI has adopted 1.121 with
minor modifications to the cell structure to suit the U.S. environment. In the U.S.,
ATM cells will be mapped into a SONET-based frame (STS-3, 155.52 Mb/s) with
cell header information carried in the frame overhead. Thus B-ISDN implementation
depends on the development of an ATM switch. However, while at least one
company has demonstrated ATM switching on a laboratory scale, it is unlikely that
a commercial, production grade switch capable of terabit throughput will be
available during this century. Critical issues in need of further resolution include
mitigating the effect of variations in transmission delay and cell loss (especially for
video), interworking with circuit-switched networks, and scaling network
parameters from 150 Mb/s to higher levels (600 Mb/s, STS-12).




2.3.1.6 Defined User Need for ISDN

ISDN penetration will be influenced by four main factors - retirement of
existing analog switches, upgrading digital switches to ISDN, deployment of §S§7,
and tariff structures. ISDN switches must be interconnected for ISDN to make
sense; hence, SS7 deployment will be the major catalyst for market growth.
Nevertheless, SS7 must await the widespread introduction of digital switching,
which regulatory agencies will resist until depreciation has run its course. Tariffs
will be necessary for all but the largest users.

Ultimately, ISDN success will depend on the availability of applications and
services that fulfill customer needs.

2.3.1.7 Regulatory Issues/Political

Inter-LATA connectivity issues related to SS7 could have far-reaching
business and regulatory implications. At this time, the RBOCs do not permit
interexchange carriers (IXC) to make SS7 connections with their central office
switches. The IXCs claim that this prevents them from designing the network for
greatest reliability and gives the RBOCs greater business control of the network. In
replay, the RBOCs claim that indiscriminate access to their switches would be
detrimental and, furthermore, that such connections are unnecessary.

SS7 raises serious issues under the Modified Final Judgement (MFJ). While
it is clear that network control functions (e.g., call setup, call routing via Signal
Transfer Points, call clearing) fall within the "official services"” exemption of the
MFJ, (i.e., may be provided by the RBOC), inter-LATA RBOC delivery of customer
services from remote (Service Control Point or SCP) data bases is considered an
inter-exchange service and is barred by the MFJ. As for Calling Line Identification
(CLID, also known as Calling Number ldentification or CLI), privacy claims of callers
who wish to remain anonymous are competing against the desire of call recipients
to screen unwanted calls. The state PUCs are split on how to resolve this, and
definitive resolution will not occur anytime soon. (It should be noted that ISDN
standards allow CLID to be blocked at the switch.)




2.3.2 Offerings
2.3.2.1 BRI Offerings

All seven Regional Bell Operating companies plenned to file ISDN Basic Rate
Interface (BRI) tariffs by the end of 1990.

The past two to three years have seen a number of ISDN trials and
commercial offerings. This year will see an expansion in the number of ISDN lines
and service offerings as general tariffs are formalized to replace special service
contracts. PACTEL, for example, recently issued basic rate ISDN tariffs of $17.50
per month for 1B+ D and $29.50 per month for 2B+ D. As inter-switch SS7
connectivity becomes pervasive and equipment for applications becomes less
expensive, ISDN will become more acceptable to the small business user.

2.3.2.2 PRI Offerings

RBOCs have begun to offer PRI access. Users are implementing and testing
PBX access to support data transfer and special applications such as video
conferencing and multi-media applications. Costs vary widely between exchange
areas. Prices from $300 to $800 per month for PRI access have been found.
Usage charges for long distance are additional.

2.3.3 ISDN Users Groups

Any major change to a very large, communications systems infrastructure
such as the United States public telephone systems must overcome a tremendous
inertia at rest. Further , 8 "catch 22" situation exists regarding the local and
interexchange carriers making the financial investment to develop the necessary
infrastructure prior to the availability of the market, the applications developers’
investment prior to the availability and standardization of the infrastructure, and
the development of the market (public need) without knowing the uses and
services that the new system can provide.

ISDN User Groups are performing a significant service to the public. These
groups are promoting user interest, informing application developers, and prodding
the local exchange and interexchange carries to install the infrastructure.
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2.3.3.1 ISDN Forum (NIU/Belicore)

Working Together to Make National ISDN Happen. Organized by:
Ameritech, Bell Atlantic, Bellcore, BellSouth, NYNEX, Pacific Bell and US West
Communications. The ISDN Forum has been highly instrumental in providing ISDN
implementation standardization within the RBOCs, the Independants, and the inter-
exchange carriers. Belicore has published several technical reports and special
reports to support the standard implementation of ISDN in the United States.
These reports are based on international and national standards and, in effect,
provide specific guidance on subsets of the major standards for early, phased
implementation. The objective is to get all carriers to implement common ISDN
capabilities in step with each other in order to advance the pace of overall ISDN
implementation. The ISDN Forum is the primary sponsor, along with NiU, of
National ISDN-1 (described below).

2.3.3.2 North American ISDN Users Forum.

The NIU Forum is sponsored by the United States National Institute of
Standards and Technology (NIST). The precise relationship of the NIU Forum,
NIST, and other business concerns is defined by the "cooperative Research and
Development Agreement: The Consortium on ISDN Based Systems” which is
available from the NIU Forum Secretariat. Although this forum focuses on the
requirements of the ISDN users in North America, participation and membership is
open to anyone.

The NIU Forum was established to achieve three principle objectives:

a. promote an ISDN forum committed to providing users the opportunity
to influence the developing ISDNs to reflect their needs;

b. identify ISDN applications, develop implementation requirements, and
facilitate their timely, harmonized, and interoperable introduction; and

c. solicit user, product provider, and service provider participation in this
process.




The NIU Forum creates common North American functional and operational
standards. A functional standard is limited to those functions that are executed to
achieve a capability that fulfills the applications requirements. An operational
standard describes how this capability is provided to the application. Compliance
with functional and operational standards enables applications to interwork and
interoperate across communications links with conformant capability and behavior.

2.3.4 National ISDN

National ISDN-X is a program to describe an ISDN implementation plan over
several years which will help harmonize service provider, application developer,
systems integrators, and user initiatives.

2.3.4.1 National ISDN-1

National ISDN-1 is a set of service capabilities that have been developed for
implementation in 1992 which will demonstrate the national connectivity of ISDN.
ISDN-1 will enable the simultaneous voice and data service over the same
telephone line. It is based on technical references (TRs) specified by Belicore that
will lay the groundwork for a national ISDN infrastructure. Belicore issued the
National ISDN-1 document SR-NWT-0001937, Issue 1, in February 1991 which
describes the describes the capabilities expected to be deployed on multiple vendor
switches in 1992, Bellcore issued National ISDN-1 document SR-NWT-001953,
issue 1, in June 1991, which provides Generic Guidelines for ISDN Terminal
Equipment on Basic Access Interfaces.

2.3.4.2 Significance of National ISDN

National ISDN represents an effort by the telecommunications industry
(primarily the RBOCs and Belicore) and government agencies to implement a
national network to demonstrate coast to coast ISDN connectivity. This
demonstration would support various user tests of their ISDN systems on a
national basis. The purpose is to publicize ISDN and to promote the development
and implementation of user applications. '




2.4 Conclusions
2.4.1 Narrowband ISDN

ISDN is being deployed rapidly. By the mid nineties N-ISDN will be
ubiquitous in the more populated areas in North America. N-ISDN offers many
opportunities for implementation of improved performance in communications
systems, many new productivity enhancements, new applications and, in some
cases, cost reductions.

2.4.2 Business Opportunities

ISDN deployment, which is now a virtual certainty, will result in new
information technology applications with millions of customers. This market
represents an immense opportunity for modernization and productivity
enhancements that will affect the way we do business in this country.

However, user unfamiliarity together with a lack of applications software
couid stifle business opportunities in the short term. Personnel training and user
familiarization on ISDN will be necessary.

2.4.3 Broadband ISDN

Broadband ISDN is a developing technology without a clearly charted course
of evolution. Although many applications have been proposed a solid user
requirement for broad-based applications has not been documented.

2.4.4 Economic and Regulatory Restrictions
Economic and regulatory restrictions make it unlikely that the local telephone

plant will be replaced with fiber or that broadband ISDN services will become
available to a significant degree during the next several years.




2.4.5 ISDN Deployment Strategy

We should not delay the introduction of narrowband ISDN in anticipation of
broadband ISDN. Narrowband ISDN requires a strong effort in applications
development, but does not require any major advances in network technology.
The strategy must be to implement an N-ISDN capability into the network that can
be migrated ¢+ R-ISDN when the switching and transmission technology become
available.
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3.0 TASK 2 - ISDN ACTIVITY IN THE U.S. GOVERNMENT
3.1 ISDN in the Army Information Mission Area

ISDN is 8 prominent component of the planned Army Information Mission
Area (IMA) architecture and operational functionality. It will directly or indirectly
support specific objectives of the Army IMA Long Range Pian and IMA
Architecture. It is envisioned as a key technological capability that will support
major functional improvements in the Army’s daily operations and readiness. A
discussion of this future role and the status of the realization of that role is a
underlying basis for following discussions of specific programs and developments.

3.1.1 The Future Environment

The IMA Long Range Plan' defines the Army’s Focus and direction for the
IMA for the next 30 years. An underlying objective, and challenge, for the IMA
environment is illustrated in Figure 3.1. The IMA Long Range Plan clearly identifies
the need to evolve to an environment in which the 5 IMA disciplines of Auto-
mation, Telecommunications, Records Management, Printing and Publishing, and
Audio-Visual are technologically and functionally integrated to achieve more
cost-effective integrated information management systems serving Army managers
and users at all levels. Several major programs and activities are underway which
are keyed to achieving this integration of IMA disciplines.

ISDN is viewed as affording the inherent capabilities, capacities, flexibilities
and long term adaptability to support these objectives. The IMA Long Range Pian
identified several specific guidelines for the evolution of the IMA architecture. Key
principals in these guidelines included:

o Elimination of dedicated systems in the IMA backbone structure.

o Maximizing reliance on common user services.

o Providing access to all needed common user services from user’s
workstations.

! *The Army Long Range Plan for the Information Mission Area”, Office of the Director of
information systems for command, Control, Communications and Computers, 11 January 1891
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Figure 3.1. Long Range Integration of IMA Disciplines

ISDN represents a means of providing common user services that are anticipated to
afford both increased information services connectivity and enhanced information
services performance. The anticipation is also that these benefits will come at a
lower cost as well.

The particular position for ISDN envisioned in the IMA architecture is
illustrated in Figure 3.2.2 The installation level ISDN Circuit/Packet Switching
System will support both intra-instaliation and inter-installation (i.e., long haul)
requirements. It will support intra-installation voice, data and other information
(e.g., visual information) services requirements. The data and other information
services requirements will be supported in conjunction with the installation wide
backbone FDDI network and organizational/user level IEEE 802.X LANs. The ISDN
switching system will also serve as a muilti-functional and/or end-user interface to
the Defense Communications Network and Public Switched Network for

2 From “Information Systems Architecture Circa 1997, US Army Information Systems
Engineering Command, 29 August 1989.
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inter-installation information services.

Two significant evolutions will impact the significance of this architecture
and the particular role of ISDN. One will be evolution of the external long haul
networks, including the DCS, public switched network and special use network
services such as FTS-2000, to incorporate ISDN or ISDN-like capabilities. This is
likely to facilitate the application of inter-installation information services that can
benefit from or take special advantage of ISDN services capabilities. For example,
the Computer-Aided Acquisition and Logistics System (CALS) will involve large
scale distribution, processing and coordination of engineering and logistical data,
technical drawings and programmatic, engineering and logistics documentation on
weapons systems programs among widely geographically distribute Army
activities. The CALS Communications Plan envisions the use of ISDN capabilities
that will be available through FTS-2000 to meet elements of CALS requirements.

The second, and more profound, evolution will be in applications and
extensions of ISDN capabilities that more effectively support integrated voice, data
and other information services. Two factors come into play here. There is a
continuing increase in availability (and deployment in the Army) of more cost-effec-
tive workstations (i.e., lower cost per MIP) with muiti-media capabilities. There will
be a continuing, if not increasing, trend toward development and availability of
workstation applications devices and software by independent ADP industry
suppliers. As in other aspects of the automation/telecommunications marketplace,
the growth and evolution of ISDN availability will spur developments specifically
oriented toward ISDN applications. The Long range IMA objectives of (1)
eliminating multipie terminal deployments to support user-level requirements by
providing multi-functional workstations as the user-level device and (2) providing
access to all required common-user services from the users’ multi-functional
workstations are another factor. In conjunction, these factors may be reasonably
expected to lead to greater user-level interface with and support from ISDN
resources. Studies and demonstrations are underway that are looking at the
application of ISDN capabilities to achieve the functional alternative to LANSs,
where applicable and cost effective, and to achieve integrated functional
information services capabilities at the installation level through use of ISDN
capabilities.

Examination of the efforts in this area has been a particular focus of this
investigation. Examples include:




Mitre Corporation study of installation-level information transfer
slternatives (i.e., ISDN vs LANs) for USAISEC.

Jet Propulsion Laboratory (JPL) Advanced Communications
Laboratories (i.e., ISDN) project,including implement a Ethernet LAN
functionality through a remote ISDN switch.

USAPERSINSCOM'’s Personnel Information System

providing integrated voice, data, record, image record

services and desk-top conferencing services at high

workstation data rates via ISDN capabilities.

USAMICOM ISDN Demonstration Program

Installation Support Mbdule (ISM) Program, particularly its use of the
USAMICOM ISDN facilities as its demonstration test-bed.

These projects are described in subsequent paragraphs.

3.1.2 Current Environment

While the concepts and developments referenced above represent the near
term and future environments, the current situation casts somewhat of a shadow
on the picture. On the whole, the installed installation switch and cable plant are
far from supportive of near term wide scale implementation of ISDN-based
functionality. The situation varies in the CONUS and OCONUS environments.

In the CONUS environment, Army operations are installation specific with
requirements for reporting to higher command installations in the same MACOM
structure and some coordinations across installations within the same MACOM
structure. Future information systems may require more information services
across installations in different MACOM structures with common interests in the
particular IMA functional area. Most of the switches in place at CONUS
installations are older analog systems. Less than 40% of the switches in place or
planned for installation are newer digital switches capable of ISDN interfaces or of
being upgraded to ISDN capabilities. The analog switches in place use key systems
which enable one line to serve several telephone instruments. This was done to
reduce the size of the cable plant when they were installed. The same cable plant
structure exists at most of the installations at which more modern digital switches
have been or are being installed as replacements. This conflicts with the
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requirements of modern digital ISDN capable/upgradeable switches which need
single line services to implement many ISDN features. Thus, the cable plant at
most Army installations would require substantial modernization to support ISDN
installation and full use of ISDN features.

The OCONUS situation is mixed. In Europe, there is less of the
installation-specific environment seen in CONUS. Army communities with similar
interests or in the same major organizational entity may be located near to one
another or dispersed over a large geographic area. Some elements of the
community may be in an installation supported by installation communications
facilities and switches. Area communication networks may be needed to extend
the information services to elements not within the installation service area. In
addition, long haul communications between installations and supporting dispersed
communities of interest depend to a large degree on the host country for services;
approximately 50% of these services depend on leased circuits. While all of the
installation switches in Europe are newer digital voice switches capable of being
upgraded to ISDN interfaces, they still use key systems and cannot meet the single
line service of ISDN without substantial upgrades to the cable plants.

The situation in the Pacific is similar to that in CONUS with respect to being
installation oriented. All installation switches are newer digital voice switches
capable of being upgraded to ISDN interfaces. Because of a number of recent tele-
communications upgrade programs in the Pacific Theater, the cable plant at these
installations is adequate to support realization of ISDN features.

3.1.3 Technological Adaptation

Current and future budgetary limitations will inhibit or delay full deployment
of ISDN capable switches, upgrades to in place switches and/or necessary
upgrades to in place cable plants. Technological approaches and developments that
will evolve from industry interest in ISDN may provide the means for adapting
available resources to provide ISDN-like services until the actual
deployments/upgrades are accomplished. Some of the potential approaches are
being looked at in the projects referenced in subsequent paragraphs. For example,
one of the applications demonstrated and evaluated at USAMICOM was sharing of
resources in which a processor was employed as a server to a number of user
devices. Server based architecture and technology is a reality today and is rapidly
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advancing. This is discussed in Section 4.0.

3.2 Plans and Programs

3.2.1 USA Personnel iInformation Systems Command (USAPERSINSCOM)
3.2.1.1 Background

The only specific functional application in the US Army committed to the
application of ISDN services is the development and implementation of the
Personnel Information System by USAPERSINSCOM. ISDN services will provide
key functional capabilities within the US Army Personnel Network (PERnet) which
implements the system.

The Army Personnel Information System/PERnet will be an integrated system
intended to support the total Army requirements to man, manage, sustain, mobilize
and transition the force in peacetime and war. The system will replace current
manual, fiche, tape and automated records systems and the cumbersome means of
transmission of personnel records throughout the various organizations concerned
with personnel matters, accessing the records, and servicing both Army and local
force management and individual personnel information needs.

The basic networking objectives established for the Personnel Information
System/PERnet were:

o Electronic files transfer (Reduce current tape handling).

o Interactive user access to and from all major personnel systems
(Create multi-functional workstations).

o Establish inter-network electronic mail service (Use of E-Mail for
official mail).

o Minimize hardware,software and/or configuration changes at the
users’ end of existing network systems.

o Facilitate early transition to Government Open System Interconnection

Profile (GOSIP) standards.

ISDN services were viewed as a significant means for addressing these
objectives in conjunction with other data processing and communications
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networking technologies. ISDN services were also viewed as a key factor in the
design and development of the Personnel Information System/PERnet because of
the basic nature of the system database. The individual personnel record, which is
the base data for the system, is an image record from which the necessary textual,
data and pictorial information is derived. This played heavily in the definition and
design of the manner in which ISDN services are employed. This will be discussed
further in subsequent paragraphs.

3.2.1.2 PERnet Configuration

The geographical distribution of major Army personnel centers which will be
connected by PERnet is shown in Figure 3.3. Personnel information services also
exist at individual installation levels which will interface with the Personnel
Information System/PERnet on a limited basis.

The baseline PERnet environment consists of various host processors, user
terminals and LANs at User Level, Direct Support (i.e., personnel center,
installation) Level and General Support (i.e., ASIMS) Level with little direct
interoperation. Personnel information in the form of computer records (e.g., tapes)
are transferred between the various levels for integration into local files and
processing.

The PERnet objective architecture is fully compliant with Army IMA
guidelines on standardization on a minimal set of standards based systems
technology and multi-functional workstations. POSIX will be the standard operating
system for all user workstations, host and communications processors. GOSIP will
be the standard interconnect protocol. Interconnectivity at and between the User
and Direct Support Levels is envisioned as accomplished via IEEE 802.X and ISDN
based LAN. Connectivity between the User/ Direct Support Levels and the General
Support Level will via WAN or MAN (Metropolitan Area Network), as applicable,
through DDN and ISDN Services.

Current efforts, applicable to this investigation, are directed toward the
evolution of the existing baseline to the Target Architecture illustrated in Figure
3.4. This figure indicates that ISDN will play a role in support of processing and
communications connectivity. Eventually, the CO-LAN (data over voice) capabilities
will be replaced by ISDN supported capabilities. Since GOSIP is not anticipated to
be realizable as the network standard for the Target Architecture, SNA and TCP/IP
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will be employed as the network protocols. However, the SNA protocols will be
achieved over ISDN.

The multiplicity of data processing and communications interfaces to be
achieved in the Personnel Information System/ PERnet are illustrated in Figure 3.5.
To achieve the various interfaces a Gateway Utility System (GUS) will be imple-
mented at the PERSINSCOM facility. The functional objectives of the GUS are
illustrated in Figure 3.6. The technical architecture is illustrated in Figure 3.7. Both
figures indicate the connectivity of ISDN services within the total network.

3.2.1.3 ISDN Iinstallation and Support

The ISDN services for the Personnel Information System/ PERnet program
efforts by USAPERSCOM and USAPERSINSCOM HQ at the Hoffman Building
Complex in Alexandria VA are supported by an off-site switch installation. The
AT&T 5ESS 5E5 switch is located at the C&P Bell Burgundy Road Central Office.
Several PRI lines to the Host processors are brought into the Hoffman facility by
dedicated T-1 carriers on fiber optic cable. BRI service is via copper wire.

The system implementation is being supported by Army Information System
Command activity (ISC-Hoffman) collocated at the complex.

The initial application of the ISDN services afforded by this switch will be
devoted to the implementation of the Personnel Information System/PERnet.
Subsequently, the ISDN services will be extended to other Army tenant activities
located in the Hoffman buildings with the support of the ISC-Hoffman activity.

3.2.1.4 ISDN Services Applications in Personnel Information System/PERnet

Two primary objectives for the application of ISDN within the Personnel
Information System/PERnet were:

o To maximize the interface with and use of Plain Old Telephone
System (POTS) and instruments that represent the bulk of the
services/instruments available at most system user sites for voice
services. In addition, to minimize the requirements for newer ISDN
specific individual user instruments within the local system
configuration at the Hoffman complex.
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o

To achieve all other text, data, graphics, image and video interchange
services on a digital basis through ISDN.

An additional objective was to employ the user workstations as true
multi-functional workstations to provide interface to all system operational
capabilities and features and interface to other system users and customers.

Specific functional service multipliers to be achieved through the use of
ISDN services include:

0 0 0 OO0 0 O O

Ubiquitous access ava_ilability.

Caller identification.

Control over all incoming calls.

Record of all communications and system accesses.
Fast/economical dial-up services.

High speed FAX at the user workstation, with laser printer quality.
Video teleconferencing.

Groupware/desktop conferencing.

A few specialized requirements for the system include:

o

0
0

Graceful migration from DOV CO-LAN to BRI ISDN.

PRI channel interface to PERnet Host computers.

In-band capturing of callers’ personnel ID number for automatic record
retrieval.

Dynamic allocation of both BRI B channels to data calls.

SNA gateway to PERnet Hosts.

The application of Caller ID and dynamic B channel! allocation features are
discussed in the next paragraph.

3.2.1.5 Primary System Functional Performance Example

Figure 3.8 illustrates a primary functional performance application of ISDN
service within the Personnel Information System/PERnet.




A soldier interested in discussions or obtaining information pertaining to his
service career situation would call the system through the ordinary installation or
public telephone system. The Voice Processing System {VPS) would receive (and
log/record) the call and request the caller’s Personnel ID Number (specifically
his/her Social Security Number). The PIN would be used to access the system data
base to identify the caller’'s name, Active/ Reserve/National Guard duty status,
branch, rank and other data to initiate subsequent system action. The caller’s duty
status, branch and rank are used to identify, from the data base, the specific
action officer desk to which the call should be routed.

As the call is being routed to the action desk, the caller’s records are
retrieved from the system data base. The caller’s ID and other basic data are
displayed on the action officer’'s workstation along with a message that the caller’s
record is being retrieved. The design goal is that the routed call and record data
will be available to the action officer nearly simultaneously in order that he can
begin to respond immediately to the caller’s purpose.

3.2.1.6 Interface to ISDN Services

Figure 3.8 depicts the service center user interface to the ISDN switch as
employing BRI channels. It may aiso be noted that it indicates the use of either
ISDN or POTS instruments in conjunction with what is identified as an ISDN board
within the user workstation.

The ISDN Board is a prominent feature of the Personnel Information
System/PERnet adaptation of ISDN capabilities to the system’s unique
requirements. The primary function of the ISDN Board is to achieve a cost-effective
means for handling voice, data, image and video access within the system at the
high rates consistent with rapid caller service and other system user site
interchanges. The salient features of the ISDN Board are summarized here.

The ISDN Board is in actuality two boards, a PC/Workstation Interface Board
as shown in the figure and a Host Computer Interface Board not explicitly shown in
the figure. The Workstation Interface Board is designed to be physically and
electrically compatible with IBM AT-type insertion boards and bus interface. The
Host side board integrates the capabilities of 12 workstation side boards.

There are two primary functional capabilities of the Workstation ISDN Board.
The first is to provide dynamic allocation of the two BRI-B channels. When the
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telephone instrument is off-hook the user has 8 B-channel for voice
communications and the second channel for data to/from the workstation at 64
Kb/s. When the instrument is on-hook the board provides 8 combined 128 Kbps
data service channel to/from the workstation. The on-/off-hook sensing and
allocation is performed automatically by the Board.

The second is associated with the image record, including color photo
image, nature of the basic system data. The Board provides Group 3 and Group 4
facsimile compression capabilities to support the handling of the image data. As a
result, when in the full data mode with the compression feature employed, the
Board enables an effective data rate of over 500 Kbps to the workstation.

The Board also incorporates the NT-1 interface capability, thus eliminating
the need for a separate device. It also will support the necessary OSl protocols for
the system.

Other characteristics and planned enhancements to the ISDN Board are
discussed further in Section 4.0.

Deliveries of the Board for system installation are scheduled to begin in
October 1991.

3.2.1.7 Current Status

The USAPERSINSCOM is currently in the status of demonstrating the ISDN
based features of the system. The following figures and discussions summarize the
current demonstration efforts.

Figure 3.9 illustrates a simple PC workstation data interface demonstration
configuration. The Aristacom devices and AT&T PC/ISDN card indicated in the
figure are being used in lieu of the ISDN Board for network connectivity. The
Aristacom devices provide the protocol interfaces from the Application through
Transport layers. The AT&T PC/ISDN card provides the protocol interfaces at
Transport through Physical layers. The PC unit is an IBM compatibie 386 class
terminal. This configuration was used to demonstrate the caller ID capture (from
the telephones depicted) and data retrieval functionality as well as other data
services.

Figure 3.10 illustrates a simple image retrieval demonstration configuration.
The image terminal as shown was employed to present a black & white display of
the service record image. A VGA monitor is used to display the color photo image
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of the service record.

Figure 3.11 illustrates a test configuration for a potential display format and
monitor equipment. As shown the display format includes both textual and data
information and a record image or photo image in the screen format shown.

Further demonstrations are planned in October 1991 with expected
deliveries of the ISDN Board. A preliminary vendor plant demonstration of image
record retrieval through the Board features was conducted. This demonstration
involved side by side comparisons of image record retrieval from the system data
base with retrieval of the same image record previously stored in a8 workstation
hard disk. Operators and observers reported noting no perceptible difference in the
retrieval to the screen image. This demonstration will be repeated at the system
site after the Boards are installed in system equipment.

Table 3-1. Data and Image Sets for Army Personnel
Information System/PERnet ISDN Demonstrations

U.S. ARMY ISDN DEMONSTRATION

CASE # IMAGE TYPE SIZE IN
BYTES

| A1l Text 76,802
A2 83,180
A3 44,354
A4 59,518
A5 85,106
| A6 29,238
| A7 61,496
| 88,822
186,114
134,264

Text

Text

Text

Text

Certificate
B/W Picture
B/W Picture

Color Picture

Color Picture

Table 3-1 lists the image sizes for various retrieval function tests employed
in the system demonstrations. Table 3-2 by comparison indicates the image
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Table 3-2. Image Data Retrieval Reductions With ISDN Board

U.S. ARMY ISDN DEMONSTRATION

Further Image Reduction Via Compression

A7 B/W Picture 61K to 38K 37%
Reduction

A8 B/W Picture 89K to 54K 39%
Reduction

A9 Color Picture 186K to 127K 32%
Reduction

A10 Color Picture 134K to 100K 25%
Reduction

compressions expected to be achieved by the ISDN Board.
‘ The Personnel Information/PERnet is currently scheduled to enter operational
service in October 1991 foliowing the completion of system demonstrations.

3.2.2 USA Missile Command (USAMICOM)
3.2.2.1 Background

Redstone Arsenal is the site of an Army Pilot Project for telecommunications
services through ISDN. USAMICOM is the host command at Redstone and the
central activity in the project.

Redstone Arsenal is a major US Government installation. it covers 100
square miles, encompasses more than 600 buildings and test ranges utilized by
more than 20,000 personnel. Its occupants include eight Army
Commands/Activities, several Army (and Joint) Project Offices, and the NASA
Marshal Space Center. The bulk of the activities in which these organizations are
engaged involves advanced technology R&D and systems development and
acquisition. In this environment, data processing and communications represent
massive and critical elements of daily and special requirements of on-going
programs and facilities management.

In early 1989 USAMICOM, in conjunction with the US Army Information
Systems Command activity and other tenant Activities, began investigating
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methods through which it could achieve more cost-effective data communications
throughout the installation. In addition to the desire for enhanced data
communications, the investigation was intended to determine means for more
effective use of the extensive twisted pair cable plant at the Arsenal. As South
Central Bell already had an ISDN capable central office switch located on the
Arsenal, the effort focused on the determination of where and how ISDN services
could help achieve these objectives. Agreement was reached between the Army
and SCB on a mutual effort to examine, implement and evaluate how ISDN could
improve the efficiency of operations at the Arsenal.

3.2.2.2 ISDN Pilot Project Facilities

The cornerstone of the project was the ISDN capable switch. It was an
AT&T 5ESS with S5E6 software.

In June 1989 funding authorization was provided to equip up to 512 lines
for ISDN services. At that time deployment of new AT&T ISDN telephones, data
communications adapters and enabling applications software was begun. By
September 1990 over 300 lines were in service. The deployment of the lines and
associated equipment provided a basis for an evaluation effort discussed below. By
the time of this report the number of lines in service will be well over 400.

The AT&T digital telephones installed are 20-button models enabling access
to several system features. They are equipped with built-in terminal adapters which
provide RS-232C linkage to user computer terminals, workstations and personal
computers.

Telephone access to the ISDN switch is via digital ESSX lines utilizing BRI
protocol.

The SCB ISDN service at Redstone includes the passive bus feature,
allowing up to eight devices to be served by a singie BRI line. Contention for
service among the devices and addressing to the devices is controlled by a single
NT-1 terminating the BRI line.

The ISDN services were employed to provide voice services and data and
video connectivity between data processing equipment utilized at Redstone. The
computing environment consists of 8 wide variety of mainframe, minicomputer and
user workstations and PCs. This includes Amdahl Es, IBM 3270s, Unisys 5000s,
AT&T 3B2s, many different vendor workstations and virtually every type of
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Macintosh or IBM compatible PC on the market.

In addition, SCB instalied an ISDN Laboratory facility at Redstone. This
laboratory was employed in several ways to support the effort. ISDN vendors were
provided a vehicle to test and demonstrate their applications products for
consideration. It was used by SCB and Arsenal participants to test and integrate
various vendor products involved in given project applications before actual
application installation. It was also used as a means for intended applications users
to learn how to operate their ISDN equipment configuration prior to actual
installation.

3.2.2.3 Pilot Project
The ISDN Pilot Project was conducted between June 1989 and December

1990. Four of the eight Army Commands/Activities located at the Arsenal
participated in the pilot implementations and evaluations. These included:

o US Army Missile Command

o US Army Information Systems Command

o UsS Army Ordnance Missile and Munitions Center and School
o US Army Test, Measurement and Diagnostic Equipment

Support Group

Ten pilot applications were defined, developed and installed for the project.
These included:

Key System Replacement and Intercom

Electronic Directory

Electronic Messaging

Pair Gain

File Transfer

Modem, Printer and Terminal Sharing

SNA 3270 Access

ISDN Teleconferencing via Macintosh Executive Network
Military Police Security

ISDN Attendant Console.

0O 0O 000 OO0 O O O




JRH Associates, Inc., an independent market research firm, was contracted
by SCB to conduct an evaluation of the Pilot Project. The evaluation was to include
determination of productivity gains and related economic benefits which resuited
from the ten pilot applications. During September and October 1990, JRH
conducted interviews of thirty of the ISDN users and evaluated the pilot
applications. Their report in November 1990 indicated wide spread satisfaction,
and even enthusiasm, for the ISDN services and specific productivity and economic
gains for the pilot applications.

The ten pilot applications are briefly summarized in the following paragraphs.
The benefits noted in the JRH report are included.

3.2.2.4 Key System Replacement and Intercom

Figure 3.12 illustrates this application. it supplanted muilti-button key system
service and intercom capabilities currently available to non-ISDN ESSX users.

Call pickup groups had pre-defined and programmable buttons for one-touch
feature activation and multi-line pickups. Single button access to over thirty
features was provided. Most commonly used features included intercom,
conference calling, call holding and call transfer.

This application represents a streamlined , user friendly replacement for
systems requiring a greater number of individual devices to achieve the same
functional services, more extensive wiring to provide the multi-line pickup
capability and more extensive wiring rearrangements when implementing a new
feature.

JRH estimated the benefits of this application in relation to what its
experience indicated to be a common conventional system configuration, which
included 6-button desk sets (5) and a secretarial 18-button Call Director. First, the
use of the new instrument eliminates the need for 25 pair cabling associated for
each 6-button conventional instrument. Second, their assessment indicated that
the cost of $600 per 20-button ISDN telephone versus the aliocated cost of $958
per instrument in the common configuration represented a cost savings of 37%.
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3.2.2.5 Electronic Directory

This application is illustrated in Figure 3.13. It provides the user with the
capabilities to obtain personnel directory informarion from an automated central
file. The telephone sought is presented on the telephone instrument display. The
user can place the call to that number with a single Autodial button action. This
capability also facilitates look-up and call transfer to other individuals.

If, in addition, the user instrument was interfaced with a computer terminal,
a customized listing could be printed out for reference.

JRH interviews determined that it takes an average of 10 seconds to enter a
name, obtain the individual’'s telephone number and Auto-dial the call. This
compares to their estimate of 70 seconds to accomplish the same task by
referencing 8 manual directory, assuming a directory copy was readily available to
the user and was up to date. These conditions, especially the latter, are frequently
not the case at Redstone or most other installations.

JRH estimated, based on an average of two look-ups per day (for either
originating calls or transfers), a productivity gain (savings) of 400 minutes per
worker per year. For an installation such as Redstone with 20,000 employees this
represents a gain of over 83 person-years per year.

3.2.2.6 Electronic Messaging

This application is illustrated in Figure 3.14. The application addressed
several services designed to direct and contro! network traffic not answered by a
called party. This included message desk, voice store and forward and electronic
directory features in an integrated voice and text messaging system.

All voice and text messages not answered were stored with a postmark of
the date, time and originator telephone number and/or address. The message
waiting light on the telephone instrument alerted users to retrieve stored messages.
As each message is retrieved, the user could call the originator using the Auto-dial
feature.

Although not part of this application, the electronic messaging could be
linked to Voicemail equipment to afford more extensive voice messaging capability.
At least one user ordered this service after the evaluation was completed.

JRH'’s evaluation indicated high user satisfaction with this application.
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Qualitatively, it was noted as significantly reducing “telephone tag™ between users.
Quantitatively, users indicated a reduction in incorrect numbers or illegible writing

on message slips from over 20% to less than 2%. There was no estimate made of
the time saved in follow-up efforts to correctly identify the callers or their numbers.

3.2.2.7 Pair Gain

The object of this application was to investigate the capability afforded by
ISDN to achieve more effective use of existing twisted pair copper wire cabling
resources. It employed the passive bus feature of the ISDN services at Redstone to
enable up to eight users to be served by a single BRI line.

Several organizations at Redstone operate out of trailers for extended
periods of time. JRH evaluation of this application focused on one such group
consisting of 25 persons. It required 50 pairs to meet their communications needs;
25 for telephone service and 25 for 9.6 Kbps Synchronet data communications
service.

JRH’s evaluation of this situation indicated that the application of the ISDN
passive bus feature reduced the number of lines required, reduced the amount of
equipment needed to effect the voice and data connectivity at the user site and
reduced the cost (over a projected three years in which the facility would be
employed) from over $52,000 to just over $40,000, for a 23% saving.

3.2.2.8 File Transfer

This application is illustrated in Figure 3.15. The application provided the
users with a LAN-like connectivity for file transfer, document transfer and data
exchange. In addition, the users were able to simuitaneously interact by voice to
discuss, view and revise the information presented on their PC screens.

The EasyStreet software indicated in the figure was adopted as an office
communications software product for the ISDN Pilot Project. In this application it
enabled the ISDN platform to recognize each of the multi-vendor PCs and terminals
being used. It also administered each of the files the users might wish to transfer.

JRH’s assessment of this application indicated that it was well received by
the users. This was particularly true for the desktop conferencing afforded to the
users. Qualitatively, this conferencing capability was reported to have facilitated
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and enhanced the coordination among users. A quantitative assessment of this
application was made in relation to its use by the USAMICOM Contract
Management Branch. Its use in coordination, review and approval of contractor
vouchers for payment indicated an estimated 15-20% productivity improvement
over the courier process normally employed to expedite voucher processing on
contracts with substantial discounts for prompt payment.

3.2.2.9 Modem, Printer and Terminal Sharing

The purpose of these applications was to investigate and evaluate the
degree to which ISDN services afforded capabilities for sharing of data system
resources among users.

Figure 3.16 illustrates the printer, facsimile and terminal sharing application.
The ISDN switch provides the interface from several user PCs to another PC
functioning as a Printer/FAX server to allow multiple users to share these terminal
devices. This application was implemented in several departments within the four
participating Activities. In one instance 15 users served by ISDN lines shared one
printer. In this instance the alternative would have been a LAN or the provision of
9 additional printers, one for each of the heavy users.

The modem sharing application is illustrated in Figure 3.17. In this
application, the 16 Kbps capacity of the BRI D- channel was employed beyond its
basic signalling function. Packetized 16 Kbps data from user terminals were routed
as a combined packetized B channel to the devices shown to provide X.25 LAN
interfaces to other non-1ISDN users.

JRH’s assessment of the printer/fax sharing application was based upon the
number of approximately 2,500 PCs at Redstone. It estimated that users would
require 1,657 printers without ISDN supported sharing and only 357 with ISDN. At
an average of $500 per printer the elimination of 1,318 printers would save
$659,000.

The JRH assessment did not examine the quantitative cost savings that
could be achieved by the modem sharing application.
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3.2.2.10 SNA 3270 Access

This application is illustrated in Figure 3.18. The application was intended to
demonstrate SNA LAN functionality through ISDN. It would make use of a recent
IBM enhancement of its 3714 cluster controller microcode with Advanced
Peer-to-Peer Networking (APPN). The normal 3714 controlier-host link can be
implemented using various data link protocols, including X.25 and SLDC, or using a
front-end processor which acts as a gateway to the host. APPN permits the
controller to handle the intermediate routing of Logical Unit 6.2 sessions. This
makes it possible to use IBM’s Convergent Data Stream for 3270 terminals. In this
application an ISDN compatible terminal emulation package would be able to
directly access both a System/370-type mainframe and an AS/400 minicomputer
(not shown in the figure) to achieve a Token Ring LAN functionality without having
to implement a Token Ring LAN.

This application was still being developed at the time of JRH's assessment.
However, they estimated that it would permit users to implement a Token Ring
LAN functionality at $187 per PC, including the allocated cost of $2,000 for the
upgrade to the cluster controller and new device drivers for each PC at $125 per
PC. This compared to their estimated cost of $5,500 per PC for a Token Ring LAN
installation.

3.2.2.11 ISDN Video Conferencing via Macintosh Executive Network

This application is illustrated in Figure 3.19. It was intended to provide
on-demand desk-top video-conferencing among system users.

At the time of the JRH effort there were over 70 users of the Macintosh
Executive Network. Another 250 users were scheduled to be connected to the
network in FY9I. This application would link the Network with the ISDN user
network to permit desk-top video-conferencing. Macintosh IIC users would receive
digital video transmissions over the B-Channels of a BRI line for presentation in a
window on their PCs.

This application was still in pilot test at the time of the JRH assessment.
However, they reported that the pilot-testing was successful.

JRH’s qualitative assessment of the application indicated three points. First,
switched bandwidth video-conferencing may be implemented on a demand basis as
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easily as making an ordinary telephone call. Its ability to be implemented on short
notice would avoid the special scheduling arrangements for use of teleconferencing
centers and for the participants to convene at the centers, potentially from widely
dispersed locations on the installation. Second, it will become more economical to
implement video-conferencing over ISDN rather than over leased facilities. They
noted that under ISDN only the amount of bandwidth used would be charged for,
according to a time- and distance-sensitive rate schedule. With leased facilities, a
distance sensitive fixed monthly rate would be charged no matter how much or
how little the bandwidth was utilized. They noted this as a significant factor since
teleconferencing was not a continuous or frequent requirement like voice or data
services. Third, they noted that ISDN offered greater connectivity potential for
video-conferencing. Parties external to the installation with ISDN links and a
compatible video-conferencing system could be participants. This could include
other military activities as well as contractors. JRH asserted that the Px64 (or
H.261) international standard compatible with ISDN would be an important factor
in the future broad ISDN video-conferencing connectivity

In a quantitative assessment, JRH indicated that Apple computers such as
those used in the Macintosh executive Network can display video using an adapter
card costing over $1000. They estimated that new less-expensive computer chips
now being pilot tested will wholesale for as little as $85 and allow adapter cards to
be built for a wide range of PCs that will cost $300 or less in 1992. They
estimated that the costs of video-conferencing through ISDN would be less than
$15,000 per PC unit as compared to over $100,000 per conferencing center.

3.2.2.12 Military Police Security

This application is illustrated in Figure 3.20. The application was intended to
provide capabilities similar to Enhanced 911 type service, including Automatic
Number ldentification (ANI) and Automatic Location Identification (ALl), to military
police at Redstone. The application employs D channel signalling data to identify
the telephone from which a call is received. The number is matched with the
electronic directory file to identify the location of the telephone on the installation.
Other information pertaining to the caller or the location would be retrieved from
computer files and displayed on the PC screen as the call is being answered.

JRH’s assessment indicated that the application had been of benefit to the
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military police in handling severa! incidents.
3.2.2.13 ISDN Attendant Console

In this application, illustrated in Figure 3.21, the ISDN attendant console
replaced the existing 50-B consoles used by the Redstone operators. The
application included use of electronic directory and the Auto-dial feature,
automated placement of calls in a queue when all operators were busy, and ISDN
Station Message Detail Recording (SMDR).

The telephone operators at Redstone hand. over 70,000 calls per month.
This includes over 10,000 calls placed to overseas destinations and setting up over
200 conference calls per month. They prepare charge back tickets on some
19,000 (27%) of the 70,000 calls handled. They maintain a directory of all
Redstone personr.el and almost 5,000 organizational entities. This is accomplished
with seven operators.

JRH’s assessment indicated very favorable response from the operators.
They estimated that the ISDN consoles was several times faster than the 50-B
consoles (The operators estimated ten times faster). It permitted the operators to
set up conference calls in 2-3 minutes rather than 30-40 minutes under the
previous system. The display of the originating telephone number facilitated
preparation of charge back tickets and reduced errors in the recording of the
numbers.

JRH reported that the ISDN system was also useful in reducing telephone
abuse and unauthorized usage. Previously Autovon had been used for calis from
various non-office locations such as the post exchange, swimming pool,
commissary and mess hall. The ability of the system to display the originating call
number enabled such calls to be blocked. Unauthorized use of WATS, at $.14 per
minute, was frequent prior to ISDN services because there was no way to charge
the calls back to the originators. The ISDN SMDR capability provided a means for
detecting and correcting the problem. It saved over $30,000 per month for the
first three months after cutover.
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3.2.2.14 Current Status

Following the completion of the pilot effort, ISDN services have been
deployed on a wider basis. Development and deployment of applications has
continued and is still underway. These applications have not been documented as
yet. However, the documentation effort is in progress. A copy of the
documentation has been requested.

One application of particular interest involves another use of the D-channel
to meet military police requirements. Security access sensors and control devices
and other sensing devices will be linked via ISDN to military police monitoring
stations. This application will employ the D channel packet operation to poll the
status of these security indicators with minimal use of the 16 Kbps capacity of the
channel. The identity and location of any indicator responding out of its normal
status would be displayed at the monitor stations. This application is one of those
currently being developed in the ISDN laboratory at Redstone. Further information
will be available in the forthcoming documentation.

The ISDN services at Redstone were also being extended to the Strategic
Defense Command (SDC) facilities located off the Arsenal premises. There is no
information available relating to applications supporting SDC, if any.

3.2.3 Installation Support Modules (ISM) Project
3.2.3.1 Background

The ISM project is an outgrowth of Army efforts from 1978 to 1986 to
apply automation to the requirements of installation-level commanders, and their
tenants, for management of the numerous operations and functions of an
installation. ISM are standard, automated procedures packaged into functional
modules which integrate day-to-day instaliation processes. ISM will be applicable
to all Army installations and will support the sustaining base.

ISM has been designated as a major Automation information System (AlS),
although it will not be implemented in the common sense of a system acquisition
program. ISM is intended to provide a software versus 8 hardware solution to
installation requirements. ISM applications will utilize and be adaptable to the
information systems infrastructures at Army installations.
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The ISM Mission Needs Statement (MNS) was approved by the Director of
Management, Office of the Chief of Staff, Army (DM, OSCA). The ISM Project
was approved to continue the concept development phase at a January 1989
Army Major Automated Information Systems Review Council (MAISRC) Milestone
Review. A Project Manager was appointed and PM Charter adopted in February
1989. The ISM Project is under the cognizance of the Program Executive Office
for Standard Management Information Systems (PEO STAMIS).

ISM is a very important Army Program with high visibility up to the Office of
the Director of Information Systems for Command, Control, Communications and
Computers (DISC4) and wide organizational support. DM OSCA is the overall ISM
functional proponent. HQDA level organizations (e.g., DCSPER, DCSLOG) provide
subject area functional area proponency. USAISC through USA Information
Systems Engineering Command (ISEC) Headquarters elements, Information System
Software Center (ISSC) and Software Development Centers (SDCS) provide
systems engineering, telecommunications engineering, database engineering and
software engineering support. ISEC Information Systems Management Activity
(ISMA) will also support ISM objectives through IMA programs to modernize LAN,
telephone switch, cable plant, and Defense Communications System interface
resources. Support is also received from other STAMIS PMOs and USAIRMICS.

3.2.3.2 ISM Functional Description

ISM represents a distributed, shared information system .iavi .:nment.

The heart of ISM is an Installation Leve! Integrated Data Basc {iLIDB). The
ILIDB is a shared data base supporting all installation users functional needs in
accordance with the standard Army Data Dictionary. Data required for user
specific functional applications is accessed through the information processing and
communications resources of the installation.

ISM information processing resources include the installation level host
processors, including mainframe and minicomputer systems, user workstations and
output devices. ISM communications resources include installation level telephone
switches and backbone LAN, departmental LANs, dedicated lines and interconnect
devices (e.g., bridges, routers, terminal adapters) to support intra-installation data
transfer. The ISM communications resources will also support external data
transfer to Sustaining Base Information System (SBIS) regional centers to support
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other Army STAMIS requirements. Aspects of the ISM information system
infrastructure pertinent to this investigation are discussed in further detailing in
succeeding paragraphs.

ISM applications software will support all areas of installation management
and operation. ISM specifically supports requirements of Process No. 19, Manage
Installations, of the HQDA Information Model. The ISM Information Model (1IM)
incorporates seven (7) process areas.

Plan Requirements (19.1)

Direct Resources (19.2)

Acquire Personnel (19.3)

Acquire Property and Services (19.4)
Support Personnel Services (19.5)
Support Property (19.6)

Monitor Activities (19.7)

-0 0 0 0 0 0 O

The functional requirements of these processes involve thirty-eight (ISMs)
covering various functional areas as shown in Table 3-3. These ISMs are further
subdivided into a number of specific applications modules. As of December 1990,
45 candidate ISM applications moduile had been identified and 16 approved for
implementation. Half of those approved applications fali under the Personnel ISM
(PERS, ISM).

ISM deployment to the large number of individual Army installations
worldwide will be a complex process. It will involve deployment of various
applications over time at these numerous locations employing varying installation
information systems infrastructures, and probably with enhancements of previous
deployed ISM overlapping new ISM deployments. Conventional material fielding
software installation, and personne! training methods will not be particularly
appropriate. Therefore, the ISM Project envisions application of automation
techniques for:

o Remote distribution of ISM applications software
(o} Remote software installation Help-Desk support
o Embedded user training with remote Help-Desk Support




Table 3-3. The ISM Objective Set Functional Classification of ISM
ISM Functional Area Installation Manager
CMD.ISM 1. Command Group Functions Commeander and Staff
INSPECT.ISM 2. inspector General Functions inspector Geners!
JAGAID.ISM 3. Legal Support Staff Judge Advocate
CHAPLAIN.ISM 4. Religious Support Chaplain
PUBAFF.ISM §. Public Affeirs Functions Public Affeirs Otfice
INTREV.ISM 6. internal Review interna! Review Office
HEALTH.ISM 7. Heelth, Fitness & Weliness Health Services
SAFER.ISM 8. Environmentasl Sefety & Service Ssfety Office
EQUALOP.ISM 9. Equel Employment Functions Equel Employment Office
CMDSPT.ISM 10. Command Support HQ Commander

CPO.ISM 11. Civilian Personnel Director, Personnel and Community Atfsirs
CO.ISM 12. Counseling Director, Personnel and Community Affairs
FAMILY.ISM 13. Femily Matters Director, Personnel and Community Affairs

ED.ISM 14, Educstion Director, Personnel and Community Affeirs

VOLS.ISM 15. Volunteer Services Director, Personnel and Community Affairs

AER.ISM 16. Army Emergency Relief Director, Personnel and Community Affeirs

PER.ISM 17. Personnel Management Director, Personnel and Community Affairs

SECURIT.ISM 18. Information Security Director of Security

MOB.ISM 19. Mobilizetion Director, Pians, Training and Mobilization

TRAIN.ISM 20. Trairung Director, Pians, Training snd Mobilization

TRAINSPT.ISM 21. Trasrung Support Director, Plans, Training and Mobilization

PLANS.ISM 22. Ptens & Opoerations Director, Plans, Training and Mobilization
IrAVN.ISM 23. Awation Director, Plans, Training and Mobilization

RES.ISM 24. Resource Management, Budget Director, Resource Mansgement

MAN.ISM 25. Manpower Director, Resource Management

LOGGER.ISM 26. Logestics & Maintenance Director of Logistics

TRANS.ISM 27. Transportstion Director of Logistics

POLICER.ISM 28. Law Enforcement Provost Marshal

PHYSEC.ISM 29. Physicel Security Provost Marshal

INFOMGR.ISM 30. Automation end Communications Director, information Management

VISUAL.ISM 31. Records, Pninting & Publication Director, Information Management

RESCOMP.ISM 32. Support to Reserve Components Director, Reserve Component Support

PURC.ISM 33. Purchases & Requisitions Director of Contracts

CONTR.ISM 34. Contracts Mansgement Director of Contracts

NONAPP.ISM 35. Non-Appropristed Fund Director of Contracts

Management
FAC.ISM 36. Facilites management Director, Engineering and Housing
HOUSE.ISM 37. Housing management Director, Engineering and Housing

ENVIRO.ISM

. Environmentsl Support

Director, Engineering and Housing




The information system network to support these processes will be instalied,
operated and supported at Redstone Arsenal by agreement with PM ISM. This
network is discussed further in a later paragraph.

3.2.3.3 ISM Telecommunication Infrastructure

The objective installation information system infrastructure for ISM shown in
Figure 3.22 conforms to the objective installation information system architecture
previously discussed in paragraph 3.2.1.% The ILIDB which supports ISM may be
a physically independent data base system or a functionally independent
component of other installation level data base systems.

The previous discussion in Paragraph 3.2.1 noted that not all Army
installations are now or may in the future be equipped with ISDN capable switches.
Telecommunications architecture evaluations for ISM reflect the diversity of the
infrastructures within CONUS, European and Pacific installations. The "System
Design Plan for the Installation Level Integrated Data Base and Installation Support
Modules”, dated 28 December 1990, prepared by USAISEC discusses several
different telecommunications alternatives that might be employed in various
installation Infrastructure configurations.

Installations supported by an ISDN capable switch will employ the
capabilities of the switch in conjunction with backbone and local LAN and other
communications connectivity resources. Figure 3.23 illustrates a representative
installation configuration in support of the ISM application Personnel Locator.*
Telecommunications support configurations for other ISM applications are
comparable.

Current ISM project plans involve deployment of a number of applications
modules to eight selected installations. It appears that these installations were
selected as being representative of various telecommunications infrastructures
within CONUS installations, as well as being representative of various installation
missions. Redstone Arsenal was selected as representative of an installation

3 Figure taken from USAISEC Report No. ASQB 90048, “installation Support Modules (ISM),
Attachment J, ISM Telecommunications”, February 1991,

4 Figure taken from USAISEC Report No. ASQ 80048, Installation Support Modules (ISM),
Attachment J-A9.20, Personnel Locator, Telecommunications, 31 July 1991. Similar documentation
will be prepared for each ISM applicstion.
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conforming to the infrastructure shown in the figure.
3.2.3.4 ISDN Employment in ISDN Project

Figure 3.23 indicates that telecommunications support for the Personnel
Locator ISM application emphasizes utilization of user level, organizational level and
installation backbone LANS. The ISDN switch is envisioned as providing a
gateway between incompatible LAN formats and connectivity for isolated users.
This is noted for other ISM applications as well. These concepts do not appear to
utilize the capabilities afforded by ISDN as noted in the preceeding discussions of
PERSINSCOM and Redstone Arsenal/MICOM activities.

It is particularly noteworthy in view of the fact the Personnel Locator ISM
implementation in an ISDN capable installation differs very significantly from the
implementation of this functionally at Redstone Arsenal, the ISDN capable site
chosen for the project. As described in Paragraph 3.2.2.3, Redstone’s own
implementation is based upon direct user line connectivity to the switch,
additionally affording employment of ISDN switch features such as Auto-dial to
facilitate the call to the party sought.

The point is that employment of ISDN capabilities in ISM implementation
were not noted to be well defined during this investigation. As indicated above,
they did not treat the uniqueness functional configurations or performance
enhancements that would be possible in an ISDN environment. It is believed that
this reflects rather recent consideration of ISDN based environments within the
Project. Project documentation up through the December 1990 System Design
Plan barely referenced or treated an ISDN-based ISM implementation. However,
specific references to ISM implementations in an ISDN environment were noted in
the previously referenced ISM Telecommunications Attachment (J) to the ISM
Program Management Plan and subsequent first sub-attachments for particular ISM
applications published in July 1991.

It would be valuable to foliow the ISM deployment at Redstone Arsenal to
determine if, and how, the current concepts of ISM implementation in an ISDN
capable installation are modified by the deployment. USAISC Redstone personnel
(and probably others) who have been involved in Redstone’s own ISDN deployment
efforts will be supporting the planned ISM deployment at Redstone. Their
experience may be influential in any changes to/adaptations of ISM
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telecommunications in an ISDN environment.
3.2.3.5 Other Pertinent Aspects of ISM Project

There are a few other pertinent aspects of the ISM Project that merit some
discussion here.

8. Group Development Activities - As noted above, the ISM Project
involves 8 number of participant activities throughout the Army. The
ISM Functional Description discusses the involvement of a team of
representatives from the various activities in the development of
Functional Requirements documents for ISM applications modules. It
identifies a group activity at a single conference site with support for
up to 12 persons and equipped with 6 PCs, a laser printer, telephone,
copier and facsimile facilities. It is noted that AIRMICS has provided
some assistance through its Group Support Research Program to the
ISM Project in the context of the Project’s group dynamics aspect.
This has included specific linking of AIRMICS, PM ISM, HQDA and
USAISEC activities. The addition of Redstone activities as a key
participant in the Project would expand this group dynamic. It is an
area in which ISDN supported capabilities could prove highly cost
effective.

b. ISM Modules Deployment and Training - Through an agreement with
PM ISM, activities at Redstone Arsenal will become a significant
component of the Project beyond the Arsenal’s selection as a
prototype ISDN capable installation. Redstone personnel will provide
sustained support in the deployment of ISM modules and in the
training of ISM users. A CDCnet facility, employing a CDC 830, tied
into the Redstone Campus network, will provide a means for
distribution of ISM application module software, development and
distribution of training packages, and storage and distribution of
manuals and all other ISM reference documentation. Training
packages will include specific elements for each ISM application
screen format. The network will provide a Hot-Line for assistance in

(&
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user implementation and employment problems. It will also include
Bulletin Board for inputs from the field and information dissemination
to the field.

Discussions were held with Redstone personne! responsible for this ISM
support during a visit in September 1991. The discussions included explorations
of aiternatives by which ISDN capabili